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by the c-to^tu. a£ cha rt , eri&ermt in the ci . mb cas9 ^ 

«** ^spheric environ* so lubrlC(ml; t . 

with W( ^ ^ w£th rarfuwd 

llArlcaOC le 8WeUe<| wlth gafloou8 r&frig(jr 
« «. the Ucjui. n.oroc^ boll, * prodl , ca . fa&m 
it «« remaly Mft-U to p Ufflp chx-^h the galUrioa sftd 
*r»»k M„, Tti. i. w.t* whcn ^„ 

«nt i, u setJ b^e philM 3apHraEioil Q? tbe 1JquljJ ^^.^ 
<m<J lubricant ncowb utlfl « highly 



14. 
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t&Llitftct oil -froth ermi7£*on and Toarn o.C vOry len? vianosiLy ip, 
del/.verod to t-tia bearings anci cylinder v-alla, Aztex start- 
up, the rerxlgeraicit in the oil progrCfiaivDly ch«ngfc.s to tbe 
vapor phuao ox boii<? away Jfrom the oil, iitid the Xubrl cation 
improve B ro Che required decree. 

it is alao woll-k^ovra fcViat fluovocarbon refrigeranta 
chemically attack i:ha lubri canto and metal a, particularly at 
hijjh tenrpoiraturfcBp u Caking* 1 or carboni-r«ition in tha region 
of and on th& hot diachaxge valves vesultfr Eroai cha thermal 

10 <tecoropo.fi ttion ui: lubricating oil vapor and mint in tha pre- 
sence of hot LOm£x<iBsed refrigerant- *C 1h btiilBwd that this 
is caused by tho uioru unRt:abJe organic compound p in the oil, 
Bitch a** the hydrocarbons containing etiLiur, nitrogen and 
oxygen,, which remain after refining and which impart lubri- 
city to the highly refined refrigerating 

Accordingly the present invfcntinn consists in' a 
ccfiitpraBsor refrigerant system employing a fluorocarbon refrig- 
erant ca*ib±riBd with a lubricating, composition, in contact with 
t-ixa f lucrocarfeon, the lubricating compwBiti.on comprising an 

20 oil having a viaco*Lty *t 100°F of from 100 to 300 SUS, «nd 
at leaat VA by weight thEiruof of a liquid halogen* t*d poly- 
pheny I compound aolo^tftd frum halo^enated btphanyla, di phenyl 
ethers and alUyl derivative* thereof, th<* halogen being at 
least one of chlorine and fUioxina* 

The pre eon t invention involves thu nse of a 
particular Lubricating cDtnpo Litton in JCluorDcarbon refrigerant 
ay sterna in an att^tfipt to overcome the aforesaid problama. 
Specifically , a lubricating composition is provided that ha a 
groatly enhanced boundary lubricating ability dnxtng cold 

30 a tart -up ag wall a* increased thermal and chemical stability 

j »■ 

AT 

i 
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and re&istiincc to coUiiyg i« fixes p-rcsts/ica of fluoroeerbon 
re£ri£*>ruffct3 <iurln£ ttOrtflal OparatitVf; cOndi Clems, 

Th& luLriuuttt composition is a highly sfcsblu hydro- 
jftaccil mttiiir&l oil. bast* stock (auch ap produced by high 
pressure hydro-genation of o.tl in tho praeisuctt at catalyses 
at high temperature) uar « ayttthuCic lubricant base wibh the 
aforesaid winor proporticm o£ an tiaioge-natetf polypheny I com- 
pound including tha halogisziEtUHd biphenyls and halogens te<2 
diptienyl cChura *nd alkyl diirive Lives thereof. Additionally y 
10 0OCKimer<4^alLy available refrigerant: system oils, which are 

highly K&titi&d puCrolatuu produce o *Qugh as > for example $ 
thoso sold as ffcmtsJ^ 
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{tfun (Jll Co.) unci Te^ss Capell^^ (ToiL*co Inc.) brand olid, 
can be modified by tha addition of. liquid halogenated poly- 
phony I compound* Including the chlorinate* biphenyl* and 
chlorinated diphftnyl ethtsrs and alliyl derivatives ffauruoC 

Outstanding Improvement* have been ran lis ad in 
Lhei'jBsX otability of the lubrlcs ting, cnrnpoalt ion by utilising 
x Cully hydrofinod wiineral oil baaa etocV, <to example o.H" 
f2uch clSftfi Ot uils is that aroup marketed by Atlantic -Richfield 
(Sinclair Olviaion) aB t.he 'XuiT Ic^ twits 600*, 601* av>d f.QXA. 

10 Hydrofining io a wall Icnaim pvocsse in the petroleum refining 
industry* KyJro.f tntsd oil ha 558 stock ha* been Hoiiicci to be 
axCraim-jiy resistant to thermal degradation in the produce 
of: R-12 or ra£rlgerants at 2 75°C rind Lr thiiR particularly 

uell suic«d as tte oil base of the present invention, Tim 
tbarjual e Lability of uha hydrofinistf nils la bol laved tn result 
lur^oly from the reraoval of practically all oE tha remaining 
awnings, ot hydrocarbons containing ni^ro&en, sulfur and oxygon, 
arui thii unsaturated hydro car bone, usually found in conmiarcial 
riifrl&ttrofcor cajnpretsor oil a, Miil^ these fully hydro tilled 

20 oils provide excellent thermal stability, thay have poor 

lubricating qualiti*^. It hap baen noted that these mineral 
oil baso afcucka do exhibit eiup&x'tor lubricating properti&g 
in the pre«amc6 of 5;iuorocarbon refrigerants d l « solved thorain, 
but the rafrigwraut is u "HI cot log 1 ' lubricant additive. As 
Iitdlcatsid previous Iy ? a a tha temperature rises in the 
refrigerating 9y»tatn, the £luorocarbon is lea» soluble in tho 
boss oii and ervaporutefi and thus leaves the oil vhlch by 
iteelf Is without adequate lubricity in the cojupreesor of tha 
aystcvn. Accordingly, thoao mineral, baao oils alone aro 

30 conaidarert -unsatisfactory a* Lubricants i r or fluorooRrbnn 

4f »- 



AV 
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v« Jfrigcx-ait l Hy n r: vine ♦ 

In practising; che present i*iv<niticm gaocl results 
tiavD boan Libfceinetf ultii fully hytlrofln&u jniTOx«l ails being 
uaad which have properties and «i composition similar to t:Ua 
TXilJEli^ brand of oil, aeries 6004 (ixitJ 6014. Also quite 
auitubia £uv u&t? in the f. went: ton is 



3A. 




5 
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a class of ay nt he tic lubricants which comprleoe poly butanes 
whioh are butyl ene polymsra composes mostly of high molecular 
*oi&ht polymers or won o -olefins > &nuh so are ™ark«t&d by ^he 
American Oil Company as Syntholuh 0^*1-5.. 

A further exauplo of ininaral oil baas stools found 
to h& quite* de.alt*a*jle In jiroducirjg xAio lubricant compositions 
are the rofinod mineral oils of th« following proportion and 
oompoeitions, which ara available aa ilLO-7557 (dsAroloped for 
tb* (Ju;ltcd S^a^ce Government for u&e In jet aircraft)? 



Iaoparafflns 

1- Rin& Waphthenes 

2- ^Rixm Kaphthenes 
3*-Kiag araphuh«jos 

KOl., Vtr 

Carbon ff/Wol esule 
Naohthenic CarT>on > 

Methyl Carboy , 

Methylene Carbon , 



TAKLE I 

3?. 6 

l?-2 

21.6 

231 

2J.1 

g of total 
C27 

£ of total 
C20 

$£ of total 
C$3 



550 

210 
IPO 
0 

-AO 
-65 



3800* 
25,900* 



Pour Point -70°? 



Hltrogon-, culfur-, 
and oxygftn-j con- 
taining hydrocarbons 



Jloto: 0X7* G20 and C53 ar© usod In the> trade to indicate tha 

indicated aumericai jwroontag* of tho carbon atoms in. the 
respective type of carbon compound* 

30 Generally, 4oma of tho tnore important phyaioal prop- 

erties th»t tho b*ao lubricant should display include a yisco- 



-4- 
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».Uy of rrom about: JLQO-300 BUS at 100° t' ttaA a pour point uoL 
£ro«C;or fchan -25 "l-*, (It should fee iiDterlj howver, that thp. 
pour point can bu lucre a*?*ad depending upon di« end spplicatl r?n 
o£ tbo Hyfctuui an eet forth balow. ) 'file sulfur content, 
asphaltenes^ and polar compound* arc proferabiy nil* High 
bc< curates and high i&oparaff tti content ax-** dt\H treble. Tlie 
carbon type proportioning o.f the oil is .alao .LaporCazit aixrf 
for this reason oils with, *j naphthonio carbon content from 
about; aaC <s p^-raff t-pic carbon con ten c X-rom 50-40% arts 

10 particularly suitable in the practica of tltu invention, 

Fnrtherinore, tne well recognized arid cos&mercialiy 
A veil able anti-wear a<ldltivea used in premium hydraulic and 
automotive oiis such, fov^ ex&itjpla, us trierssyt phosphate ester 
and the family of acltic dialkyl-aryl dithiophospbates are not 
particularly advantageous for use iu refrigerant systems*, 
particularly Ulci-b ch« refrigerant i s st ffluorocarbon. Xn 
fact,- when these additives Are pre&snt the lubricant s are 
vastly inferior j with regard C*> thermal stability a a uoiapar&d 
Lo the lubricating composition of the present invention. 

20 Liquid hsfcoganatieo' arnina.tf.es suitable tor use in tJie 

proeant invention comprise compounds with at le*et oTiQ benaane 
ring in which at least one halogen and/ or one baiogenate<3 olfeyl 
group Is substituted for hydrogen. However, because of the 
instability of mono chlorotne thy Ibenzene and its high corrosive - 
ness t:o mjet.nZ. t this compound nr in fact any compound with a 
monochiorounerUyl group is not adapted for -use in the prcaent 
invention < The halogenate'd aroma tic a may connpriae two or 
wore aromatic rlnps joined directly to each other or through 
a bivalent radical such as oxygen or mo thy lone, or funud 

30 ring a such aa luiplittuslcno, XWo or mora hit lagan utosns. 

prof drably chlorine or fluorina, on tna aromatic ring may be 

priioortt If atobafttiviont rU&po*sI of th* halogenated alkyl 

compound is not a problom, since 

5. 



http://patentsl .ic.gc.ca/fcgi-bin/any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache^... 1 1/1/2002 



00973700dis.afp Page 9 



Page 1 of 2 



SEE Egg Eg Bl 



| 9/21 



9 7 5700 



poly halogen v ar<* gotttstelly inure therms lly stable ehan the toojio- 
&ubnCiEt4tod sruniatlcs* tllusL-raLjt.ve d£ these pol.vhalogiiiittfcod 
aroma tics are dichlorab > dlfi Luorobenxcno y KiamoohlDxo- 
di f: Uiorob enz oud , pen ta chlovocll phenyl oxi ( lo > trichiorodod ecy 1 
bi p bony 1 , 2 - dlilor'obuiJK o - tri fi 3 unracne thy 1 and polych ioro ter pheny J. * 
Mixtures of two ox* Moxti heiug^uaL-ed aroma tic a may be employed, 
fox excVH[>lc > IG% by waf,^ht o£ trichlorobonzaiie an<3 ^0% by 
vwi^Kt AU% chlorinated dipher<yl nsrtde, A roinlnajm o.C about: 
2% of tliO h«i©t$toaCed aromatic is needed y fixes 11 exit ttebuI.Ls 
L0 being achieved when about lff£ to £07* halogonatod aromatic a «re 

i?or preparing tlxe eoaapoaitioiij? this Invention, 
good results have also been obtained with chlorinated blphenyla 
cttxifcalninp on the average: 42% and chioari^e by weight y 
respectively, and Available rrOiCnuM-ci^Xty as Aroclor® 12&2 and 
124-B Lnarkefced by Monsanto Co. Thoy are colorless Co yellow 
CinCBtf mobile oils having a pour point a-razrui +2°F and 19-4°F 
(A*i'XL<5 i>97), respectively, Thay hsva a specific gravity of 

and ;.,445 and a viscosity of ft0-£.3 SUS and 165-240 ilu£ 

20 afc 100°P^ respectively. Th*y exhibit outstanding chtimical 
I: hernial stability in the praaanct: uii £luorocarbone, a<g, iTl 
Table 3.1 1 note oitamplea tf7 and #8, In Cacfc,. their t*tal>ili ty 
in an the order of 10 timae (a^fi l'abl<» jl and compare tha 1U2 
valves in eisaiispLes -#L and $2 wtch #7 «iid tffl) that uf typical 
comr;K*rcially available rofrlfcorant compressor oils* 

l£*ampl<=s o£ other balofiOrtKCad aromatic s frultabla i'or 
•WflO 1t» pr^blcing ttie. invention include btmzotrit'lnorlde^ 2- 
Dhloirob*anaEotTi£l\iDri<Je , 1 , 3-bi.fl- (tri f luoroinefchyO-benzerio, 
dodecylntoiiDchJ.ovocllphenyl oxide , uiofiochloxxidiphenyl. oxide, 

30 dichlorodipheijyl oxi<ie, trie hi orobi phenyl available au MCS 1016 
Ar^cioJ^ 

6. 
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arvJ salxL\«'«.i; oJ: two or mora. Of tiujce other hatog&natyrl 
uraisjatics, dodGcyijw>iK>chlorodipf\er.r}>l oxiclo has ).ed to 
particularly fcoud ru suits* 

TiiG haLogeuaLEtd aromatic cati be rjddsd in widely 
varying afitounts to achieve better lubricity np we 1,1 ns thermal 
awi chemical atubility in the higher temporaturas range.* with 
e minimum of about L?„ being required l!or nctiqeable results- 
Up U« about 20% io cua normal upper limit oJr Che h*lggepated 
aroma tics. The addition of the ha log^n-atcd aroma tics in 
greater amount a and particularly the higher jibolecular weight 
coftpcn-inds , however, r*slaf»*j Che, pour point of tho composition^ 
Tliuw, for some rorri^orant systems amount graatar tban 25% 
wouLd increase the pour point r,t> ranch that It woaltf bs detrl- 
manca:!. to the operation of the system** VJharo the pour point 
is Tigi essential, £or example, where no pert o£ Che system 
e-cpertencea n toiup<±ratiire substantially b»2rcvr amblont, amounts 
of the. halo£fcnafceci aronaatica up to and exceeding. SGfc arc* -uae- 
ful. Accordingly, th« proportional limitation of? th*3 compo- 
sition is diroatly roister ee tbe pour point rciqui^e^ant of 
the specific *y#EGra. 

• Chtorlnatad blphanyle and chlorinated diphenyl oxides 
aru tjoU themselves saleable for u&s as tli© sole lubricant Cor 
xofiTigHfratit: systems because o£ their poor viscosity -temperature 
relationships and hi&h pour point. A viscosity of approximately 
LSO SUC at 100 F i« generally pre-forred for Lhje lubricant ♦ 

To batter wirier stand tha nature end advantages 
of the pro Bant Invention numerous comparative test* have busn 
made directed to tlwrmiil stability and lubricity. A perusal 
oJf the following win-1 tricing examples illustrate thes pre- 
sent invent Unu 

With rogard to thermal and chSHiicai stability, 

the standard ir B»a/.e<5 tube teat" baa buen utilized. This 

test is described in detail by U, 151 eey in "SmalL Saaied 

7, 
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Tkiha Procedure for Quality (Jontrol of beS'rA seratloi* Oil*", 
71 ASHHAK Transact ions, Pt. 1, p» .H3 (19^5) « Genially, 
thic teat involves introducing squsl amount a of oil <and 
refrigerant e^d s&TAplas of comproBsor metals employed 
Vtltb vfriich the lubricant; &n<5. refrigerant come in contact , 
into a sl^an, dry glass tube waiph Is sealed and heated to 
175°C and held for a long period of tlma. Ihaao tube© aro 
viBually inapectad for changes in oolor and appe-aranc* of 
the mKtala and deposits. Table IJ! a taMf? shying 
10 thermal aging properties of various pU baas sfcosk*, eynthotio 
eethera anu chlorinated eiphenyls: 



-3- 
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¥Imuiei& Agjjsff (jL/J>*C> »n XrffeO Oil Rfra© Stock?? 

lintiix^ - Days to Failure 



"10 



30 



4 



ft 
M 

13 

35 
i? 



0£E, 

3ui)i0<$3fi8 <3up 1>1I Co.) 
(Texr.ao I *■.!«> 

Stent ryfchri *bC tertvB 
oil 



Oil 



5ydi-D±luad NaphltfjeniB Oil 
IJytfvoTlaed miwiittoriiG Oil 



42-49 
28 

DO 

2* 

*W 
228 
*04 



<Ttt#f iJ® 60*6) 

HydAJriftfrd Iter *tt Into Oil** 364 
(Tut 6036) 

BiMiltfc® •h tr4ore«?lpim?j- 8 

SuBiajl) 3CS * ±£ Mac di- 3 
alky 3.01. tai ci pilosphnte 



4 S3 
S63 

300 

300 

49 
403 

30J 

<53 

4ft3-k 

453* 

463* 

453+ 

n 
a 



-** IVlitXe rthatfia '"ijafif* p Cock* provi^a evocllont thara*! ugin^ 
result*?* tivoAr p«ur jboiut l& aeno rally considered too Mxh, 
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'tfius, Table II tho ro sis tunes to thermal ag.-tiig 

o£ both tlu> chlorinated bl phenyls and mineral oil biu;e stools 
in the presence of the R~l2 and fluorocarbon refrigerant* 

Particular attention is directed to testa 16 and IV, therein 
1% ci£ anti-wear additive* to the oil of Lest 1, catastr optically 
rfugradoe tho tttornial proper L* La e of the oil ♦ 

It was found that tho composition compriRing. the 
halogonsted aromatic in an oil lubricant continues to provide 
lubricity to thu system ufvtm aftex Llui bs.se oil has therms 2 ly 
3.0 £g©d- 

Greatly improved ira«r properties are obtained with 
the. lubricating cojiposltlons of the prat; unit invent! oiu To 
demons trace fchiB, tho Lubricant p wore subjected to rigorous 
c^eting on Lhe FsIdx Tester. Sosv r !l Falox lubrloaitic Testing 
Machine. 1 ' instructor Manual issued by Fnville-Le Valley Corp* , 
1129 Bedlwood Avenue, Bollr/ood, Illinois. Qondrally, the Falcx 
wear toet is /n^de by *:pplylti£ a known load to two self -si inning 
V-blOcka that sqUOCza a SMall rotating abaft- It) testing, a 
now test piece is broken- in at about 50 pounds (gaugo) 

20 10 minutes followed by a 200 pound (g«uga) run 4;or 5 mtnutea* 

A lrmd of 250 pemnds (gauge} is applied fmr the dura ti on ot 
the fc«st which is approximately 4 hours* A 250 pound (gauge) 
corresponds to abotit 15,000 - 20,000 us* on the projected 
Tfear area and represents s very severe test for boundary 
lubricating ability, Any vear which occurs on Che test pieces 
ia reflected by a drop An thu applied load as indicated on the 
gauge Hum, every fifteen minute a the ^augo is readjusted 
to 250 pound a and the take-up is recorded on a calibxated 
wheel as wo«r units. The we or in tha following table it 

30 riaiprosasd as "wosr units par hour" and represents the total 

number o£ unitfi recorded over s four how period divided by 
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fourr. J^t>r pr act tea J purpose*, waex rates o£ from (> to 6 par 
hour srtz eflce^tii^Liy equivalent Lccsmitia Lii«* wesx is so lit&lo 
that it te difficult to measure , and til ff or once e *>r» afLen 

Table III la illustrative of the pircaOflC Invention 
uLii?,^iTos mineral oil e, *\ich &s 'lllHl^ 



A1 V 
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anrt « polybutene such a* 3yntholub€-*H-5 with the incticatad 
hHlfl£fcnated aroiaatics lit the dRal&nated amounts: 

TABUS IJI 

Psltix tf*ar l*eats on Rsfin^d Oil* Plue Lubricity 
Additive {2*0 lb. ga, lewd, 4 hr. test) 



2 TuffJLo®600^ + 1# of 42* 
shl urinated fciphenyl 

J© 



WEAK {UBI M/te. 



4 

5 
6 
7 



42#- chlorinated biphenyl 



bailed in 30 aei*, 
17 winutea, failed 

240 minute* 
240 minutes 



'IHrfflo* 6OO4 + 5% of 42&« 
chlorinated bipherjyl 

lHiff 1^600^ + 7*5$ of if 2^240 *i»tttea 
-chlorinated biphenyl 

/g\ 

Tu«lo 600fc + 10& Of 42#-p4D minutes 
chXoritvat^d Tjiphenyl 

/£> 

Tuf .Cl«i 600^ + 

(a) 

l'uf no 6004 + + lOjfi 

of /».2£-chlorinate4 
uhenyl 
® 

9 Tufflo 60Xk 

10 Tufflo® 6014 4 K-22 

11 iv«io®MU * + 

of 42?^chlorinatod hi- 
phenyl 

12 Tuf £10^6014 -f 1{#. or 4*#- 

<?hloi'iaated biphenyl 

® J 

13 SyttttlOlUb* K-5 



240 lulimfefefi 
*>hO minutes 

Failed on break in 

mtnufcoe 
340 minutes 

24O minuted 



14 Syntholub^ E-J5 + log 
of 42$- chlorinated fcl- 
phanyl 

15 ruffle® oOU * 2*5?J 
3odooylmonoahJ;oro DPO* 

16 Tufflo® 601^ *• 
flpdcyltaonoonloro DP0£ 

17 Tuf flP 60U * 7^5-38 

1* Tuf flo^ 6014 + X058 

Oodeoylmonoohloro UP0 



P ailed in 7 minutes 
240 minutes 

Failed 1 minute 

240 minutes 

240 m±nut«s 
240 jninufc*« 



48*5/nr. 

34.0/nr, 
2^.5/hr. 

0*75/ nr, 
p.6„25/hr, 

23.25/nr. 



34/hr- 

21,75/hr, 
21/hr, 
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^3 R |3 



1 16/21 M 



97:67 0 0 



20 



triehlor obi phenyl ^ 

20 Tuff la 6014 10& 
fcri chlgrobiph enyl 

21 Tufflo^ 6014 "> 105? 
Monochlorb JIPO 

Diohloro DP0 

t. r ichlo*obiph*nyl 

24 Tum 1^6014 -i- 2$g 
trioblarobiphanyl 

tri o hlorobitih any 1 

26 Turrit 6004 + io# 

3-Chlorob*n &ot ri~f Xuorid e? 



JBDIUBB. 
24U minutes 

240 tainutea 

2hQ minuter 
240 rnlnufces 
240 minut-os 

165 .minutes 



6/br> 
7.S/hr + 
Pin Broke 



* ttPO ind.tti*t:oa dlphenyl ox.\de« 400 lb* ga. loatf. 

Alternatively, Table IV illustrate* thft :#r&atly im- 
proved vjoar regi-etaw« of commercially available rolYlgorator 
oils when modified &a sat forth herein. In bhia caae, the 
tostB were uiadc using a premium brand refri^oratD*- oil, Suiiiao^ 
JGtf, and oertaia halo^anatfcd aromatic 0 or ether wear additives* 

a comparison, bht teats also included a premium gr*<*& 
motor oil and an automotive hypoitf gear oil npitner of vjhich 
can be used in refrigerant systems, 'i'be tahl* shov/a that 
lubrioatittg composition of tiie pre*em- invention exhibits 
extremely good lubricating quality comparable fco highest 
quality non-refrigerant oils* 



-12- 
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INC 



1 17 / 21 



9 7 3 7 0 0 



'12.074 



TABLE IV 
ralftx TO»t'S on 8i>J«cttM3 Oilu 



10 



20 



30 



3 



4 

? 

8 

& 

11 



74 m±n 4 



win* 



bi phenyl 

&;mfts<® 3fiS + tO% 240 min. 

8iuU*d&)3G£ -s- R-12 
Settle raises 

R-22 

SontedS) SCS 4 1,8* 

<1B- Cbrojcjmeeiso*: Oil. 

tfunteo® 3fiS * 10% 
4r- Ohio robonxtsx rl f 1 uo r i tie 

2>- Ghlo ro tonzot. ri f Xup r i. rie 
Smile 

besssot ri-f 1 rd d«t 



7.2 Hutiii^f&SGS + Rv-12 

-tx-iQhLoroJ>t phenyl 

14 Sun led® 3*>B + {53% 

df trichloroM phenyl 



24 D 
240 

3:40 

40 

24q 

340 m*n a 



win* 



tflwRr Pin 
30. 4/lir. 



21 , S/hr« 
o/h*. 
2/fir. 

i/hr„ 
0/hr> 
13.3&/hr\, 



13. 
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10 



SO 



1 7 <i*l £ pr 1 da?) s Ing 1 » 
G Wotor Oil 

1« JBSSO GX&O Hypoid 
Co&r Oil 



3MO win. 14.8/br v 

24f> inin„ 4.9/lir, 

340 rain. 0/br. 

340 rolii, 3,0/fcr, 



30 



* T"ha T^ubriJBolBc a^© fcins dithio compounda uoed as anti- 
wear additives* 

Those ZnatH show the outstanding boundary lubri ac- 
ting properties of tho pr«»»Jifc invention utiliaintf fia a 
coapaitent & hin?» RV*-de refrigerant* It was a5«o /ound, 
ad mentioned above* »ud ^ i fcfttiwly ahown in Tables 

III and IV ; tbst and R-i2 iMpart improved lubricity 

to the oil. /totn ol these *otri grants, functioning as 
M fl Betinff" ^dsULVves., h«?iv« u bsnofioiaJ. effect in iffl prov- 
ing the iufcrioaulug Quality of bnth. premiuw refrigerator 
oilR »ad also minora! oil basa stook with or without 
additives, 

/to stated above, the present Invention provides 
lubricating composition "Which overcouaB fciie pro 1>1 fell asso- 
ciated Witb COld St&rfc-uj), Tfce SoUowJkllS test illustrates 
this feature, 

The oold star* siraulatin* fcost Stand consist* 
of a compressor and motor to drive* Vt r a tiondebaer* a by- 
pass valva vWoh recirculate!* the bot pas fro» ths con*- 
preesDr discharge back bo the compressor suction at & 
pressure of approximately 20 to 2$ pa i find An sxp&nslou 



14 . 
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VAj.ve: fe*<liJi£ UjurOctly an to tit© suction Jiuo irom the own-- 
donsor. r.dju? Client oi o<Kp*itit;ioj* vnJlvOj a mixture 

of id^;iid V r>Z*or is ;lchj4ved and tiie emotion liw and 

tlieroby ranking this portion of tlM» system tno coldest por- 
tion, WhfcA thfc ;sc»Tftpru&i*or ie! b tapped a sub^t Antral poi>^ 
tlou of the refrigerant- *>frgrsie«J !:o tfii* culd isortion of 
the syfctfliu fluxd A<f»'iniDa& "Hue liquid state* Uix>ii roataa't- 
irw, loss of ail preusui-o, ars yr«v low I y cis scribed, occura ( 
10 uy cycling tlio isold *t*;rf. simulating tent stand, .fow 

mi mures with the rsorojK-Gs^ov running and four Kixiwfc«a vitn 
the compressor Aoopiiod* s.n. exc*ilejy£ trcst ia created for 
evaluating a lvtiric^uVa ability to prevent wear in 
hoimdsry or partial ft:in» lubrication under «old at Art 
condition* 

T&ble V bfflow «ho*s. tue ra>f^r dnt& obtsti/isd 
u»*ng the coJd gtsrt simulating loot wiih SuaiaorJp 
a*rd with 3u«i«o© rjQS + 10$ of QhlorinjLted b*n>ienyl 

(ssso Table IV eassmpleo #1 aad Qf the -two bearings 

3CJ referred to in the liable tho on* eldest to tlje oJ-J. 

pimp out i« t ir* jfcrrc #1 and tho a«o furthest *i-oi« the oil 
puinr outlet ia Brg #L respectively* The res>l i;nprf>veraent 
deinonnTrattfrf by tft* tlflO of 42$ chlorinated bi phony 1 id 
rihown by t*M> in tho bearing & fm*the*t from the 

pump, since thin bearing experiences jcreat^t 1 oil &t&r~ 
vat ion fthd thii* mora oloaol^ simulates true fcuund/iry 
lubricating COMdt tions » 



IB, 
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TABLE V 
Bearing Wear feata 



3 



J&1 



3000 eyole* 
3000 cycles 



0.C0I20 1 ' 
0.00075" 



o.ooois^ 



Suni6C^3GS-i- 

of 42S 
chlorinated 
bipheuyl 

Thft ordacr of usasnltuda of laptrcv^dttent obtained by uaing 
10l- ohlorinatod hipheuyl on the oil is & k0$* reduction in 
woar * 

Typical Jlutorioating compositions of this invention 
were tooted under sotuoX operating oonctttiona .. This teat 
utilised a standard oonipresnor used on an ioo orea&i delivery 
truck* unit wafj continuously operated -in a high tempera- 

ture environment and *!aa us»d aa an endurance testing davie*„ 
Both Sut>isc^?Ga and Sunlf>o^3^ + 1C* of WS chlorinated biw 
phenyl rare used as the lubricant with a standard rsfrigorant 
for thia application eowpr icing a /ttixturri of 4.6, fig of and. 
;>0 v 51*2$ ol* nwaochloTOpontafluorootihants in thoa* testa « Tho results 
are tabulated in Tablw VI, 



Deration 
Piaton & SIcqvg 
UlBCharg«e Valve 

tearing:; 
Crankshaft 



TABLE VI 
Sunido® JG3 



1*19*8 bra* 

Slight Scoring 

EXacfc Uesinous 
Dopoeito (Approx* 
♦010 thiok) 

Completely Failed, 
All overlay gone* 

Uadly scored and 
worn* Blue trow 
oxoeaa heat* 



Suniao^ 3G3 -J- 10$ 
^griiaakflfl. ,Eii?he^yiL~ 

2666.0 hve* 

ICxo client 

Ugnt to iter* 
Brown JOeposite 
(Approx^ »002 thiok) 

Apprco^ .0015 7?ear. 
it taming normally. 

Slight: scratches. 
Wo tfig&if leant wear. 



16 
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Ai\ out a tending improveraotic attained by Incor- 
porating the haiog exited aroroaCic tn the lubricant is 
wvlrieivietl by the d*L« in the. TabLu. 

While empha&ie hub boan ttmde o« tho xisti o£ 
Uab;ricai::tng compositions in rofflfi;ov«tDrs , it should be 
umtex-fcL'ood that hoat pumps , which fivu basically x-Bfx-igeretoru, 
and similar dovicfc* ton adivant.ag.ooualy employ the lubricant 
compositions oi: Khla invention. 



17. 
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Serial /Jo. 13&,3£5 

The embodiments of fch*> \nventi on In xMch f^n exolu»lve 
property 01* privilege ft*l.vlm«6* an* tfefiped oz foilfttftic: 

1. A «Dinp^e»8oy* Tefrlfiev&wb *;ynt*in <iimpJ.oy1.nfc 
*i riuorocarboTi refrl&e^ant combined viitb ci ixiorieaUinft 
co-mpoaitlon 1n oonta,nt with l;n* fluoroca^bon* Uhv 
lubricating, composition cuinpri »ing hti oil havl.ng a 
vitiOoaiUy oi" 100°F of from MOO to 30f> SUft, and r1; leai:t 
l£ toy weight fcbftr«of of a liquid tmloge netted polypheny X 
<^ ornp on nf] ?,e 1 c t« o" from h a 1 ogenat ed b1 p h any 1 p , o* 1 p he r»y J. 
Rtherf? and ftXVi'X devi.vatjlve& thereof , the- halogen 
being ot leaet one oi* chlorine and Ouorine, 

A. system according, to claim l, hrtiereiji 
the liquid balogenot^d « expound ic a a cutty l ch/ioi^o- 

diphenyl oxide *±t;h an average of one chlorine jjroup 
and one alfcyl group per jrio3.e-ou le _ 

3, A *>.yf;fceim fin^orcHpg to olalm 2, TfhpPCjhl 
the allcyl « hlorodl phenyl oxide iu Gou , ouylmojioch.lo.ri>" 
diphenyl oxi.de, 

4* A ay at Dm according ^-o claim H.» 2 or 3, 
vbftr-el.m the o^l i» «. highly refined mineral oil hiWinis 
st.n t> frt ant 5 al l y ri o p,n > j> h «r^- oxy^e n- or jn .1 br ogen-c ontai a in|» 
coinpounde , eiibBtantially no vjisaturaters hydrocarbon* 
&nd a pour point not &r eater thap -^5°Pr 

Jj< ft system Ruuordiac to any oi -clLilziia 1> 2 
OI* 3> Whwel.n the 3 1 cj ip l.rl hailogRnated compound ia 
present in an amount of up to 2u£ toy tight of the oil. 
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6. A sytttom accord to dcilm l > 2 3 A 
Wfifcroiil thu liquid halot^JJaUud compound la pr-uac/rb 
in un Cairo im I of fi'orju 10 to 20% by vetghb of the ol.l. 




f 



i 
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A chemically air* tliermiilly atsrtil* lubricating- oowpa- 
sitttu* U&vitis liiffti luk>vio*ty for iu. fluorocarfcon refrigerant 

u ye ten** ooflip*ieiii# either tyr<Ux»:tijn*<i stock bra* oils or rofri*- 
abator oils nnd hsaopnnatec &jranin-ticR including- alilorinat&d bt- 
P!i*Jiyli», chlorinated poayohanyte, and <rh.loririat«<i dip!a>^l 
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